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^' iUfrnSSI'n 'i^^'^''^ """'^'^"^ '^''^ International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any. established on the international apSon. 

^' toThe°yiectSices."^ " '""^ ^° '""^ International Bureau for communication 

3. Where required by any of the elected Offices, the International Bureau will prepare an Enalish translatinr, nf thn 
report (but not of any annexes) and will transmit such translation to those OffTces ^^^n^'^tion of the 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performinq certain acts ffilinn 

Smwsr^^^^^^ " H ''^'^ P"-'^ (orSn s^me O^ces^^^^ 

39(1 )) (see also the reminder sent by the International Bureau with Form PCT/IB/301 ). 

Where a translation of the intemational application must be fumished to an elected Office that translation m,.<:t 
SToonlrL^''^'^" °' any annexes to the intemational preliminary examination report ft i^ 
responsibility to prepare and furnish such translation directly to each elected Office concerned 

PcVC^anS Gu^dr ^-^"--^"ts of the elected Offices, see Volume II of the 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



I. Basis of the report 

1. With regard to the elements of the international application (Replacement 
the receiving Office in response to an invitation under Article 14 



International application No. PCT/2A00/00155 



sheets which have been furnished to 



Description, pages 
1,4-6 
2,3.3A 

Claims, No.; 
1-11 

Drawings, sheets: 
1/1 



as originally filed 
as received on 



as received on 



31/08/2001 with letter of 



31/08/2001 with letter of 



30/08/2001 



30/08/2001 



as originally filed 



These elements were available or furnished to this Authority in the following language: . which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23 1 (b)) 

□ the language of publication of the international application (under Rule 48 3(b)) " 

sltZTssZ ''"^^^^^ °' P---^ ---tion (under Rule 



□ 
□ 
□ 
□ 
□ 



contained in the international application in written form, 
filed together with the international application in computer readable fom,. 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form 

tlTe In^^'aTny^^^^^^^^^^^ "-9 does not go beyond the disclosure in 

° Sfng h™^^^^^^^ -^-'^'^ 's identical to the written sequence 

4. The amendments have resulted in the cancellation of: 



PCT/IPEA/409 .=oxss l-VHI, Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT . * ... 

. . international application No. PCT/ZAOO/00155 



□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

6. Additional observations, if necessary: 

1. Statement 
Novelty (N) 

Inventive step (IS) 



Yes: 


Claims 


1-11 


No: 


Claims 




Yes: 


Claims 


1-11 


No: 


Claims 




Yes: 


Claims 


1-11 


No: 


Claims 





2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIIL Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/2A00/001 '^'^ 

EXAMINATION REPORT - SEPARATE SHEET i/^00/00155 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 



Document EP-A-522978 and the Llvesey-Goldblatt publication (1986) on " Bacterial 
leaching of gold, uranium, pyrite bearing compacted mine tailing slimes", both cited on 
amended page 2 of the description, are considered to represent the most relevant state 
of the art to the subject-matter of claims 1-11. 

The recovery of base metals from a tailings dump as defined in claims 1-1 1 differs from 
said closest art by the combination of specific core features to the "loosening" of the 
dump surface layer and to the "adjustment of the pH and the moisture content" of said 
surface layer. 

The indicated process distinctions are not fairiy suggested in any one of the prior art 
citations either, nor obviously derivable from any document combination 
It follows that the subject-matter of claims 1-1 1 fulfills the criterion to novelty respective- 
ly inventive step as set forth in Article 33(2) resp. Article 33(3) PCT. 
The claimed base metal recovery process is industrially applicable in the field of hydro- 
metallurgical metal extraction (Article 33(4) PCT). 



Form PCT/Separate 5r.~ 'i:9 (Sheet 1) (EPO-April 1997) 



iiytTiOOa/MAJR 



In the processes described In these publications oxidized minerals in the lorm of soluble 
iron and sulphate are dissolved. These processes are however principally directed to 
the recovery of gold. 

A publication entitled "Bacterial Leaching of Gold. Uranium. Pyrite Bearing Compacted 
5 Mine Tailing Slimes" (Database Compendex 'Online! Engineering Information. Inc., New 
York. NY. US; Livesey-Goldblatt Eric: 'Bacterial Leaching of Gold, Uranium. Pyrite 
Bearing Compacted Mine Tailing Slimes' Database accession no. EIX8801 001 4488. 
XP0021 56592 abstract) describes a process of loosening the compacted material to 
allow air and water penetration, and inoculation of the material with bacteria. EP-A- 
10 522978 describes precious metal recovery from a heap to which is added a bio- 
oxidation solution and a leaching solution. These documents do not however 
specifically address the problem of recovering base metals from tailings dams or 
dumps. 

SUMMARY OF T HE INVFNTIOM 

15 The invention provides a method of recovering base metal from a tailings dump which 
includes the steps of: 

(a) aerating a surface layer of the dump by agitating or mechanically loosening the 
surface layer; 

(b) providing conditions favourable for bacterial oxidation of sulphide minerals by: 

(1) adjusting the pH of the surface layer to a level in the range of from 1,3 to 
2,0, and 

(2) adjusting the moisture content of the surface layer to a value of from 16% 
to 20%; 
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(c) allowing bacterial oxidation to take place for a controlled period; 

(d) after the controlled period removing the oxidised surface layer and adding water 
thereto to form a slurry; 

(e) separating the sluny into solids and a solution; and 
5 (f) recovering base metal from the solution. 

The aforementioned method lends itself particularly to the recovery of copper from a 
tailings dump. 

* ^sr 

The aeration of the surface layer may be achieved in any appropriate manner for 
example by ploughing the surface layer to a required depth vA^iich may be of the order of 
10 from 0.5 to 1 .0 metres. 

The pH of the surface layer may be adjusted by adding acid eg. sulphuric acid thereto. 
The pH may be brought to a level in the range of from l .3 to 2,0. 

The duration, of the controlled period during which bacterial oxidation takes place should 
be sufficient to ensure that substantially all of the sulphide minerals are oxidized. The 
^^5 duration of this period is dependent on physical conditions and on the nature of 
minerals. Thus, for example, the duration of the period may be temperature dependent 
and may also be affected by the depth of the surface layer, the degree of aeration which 
is achieved and the recovery figure which Is being aimed at. Thus the duration of the 
controlled period may be at least four weeks. 

20 The oxidized surface layer may be removed using any appropriate techniques. Thus 
the oxidized surface layer may be removed mechanically and water may then be added 
to the surfaca layer. One may also make use of water jets which are emitted by water 
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guns or the like and which washes the surface layer from the tailings dump. Additional 
>vater. or a suitable aqueous solution, may be added to the material >vhjch is washed 
away to form a slurry of a desired consistency. 

The slunry may be agitated. This step may be carried out in a tank. 

The base metal in sulphate form In solution may be separated from the slurry. The 
remaining solids may be washed to ensure effective recovery of the base metal 
sulphates. 
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CLAIMS 



2. 
3. 



A method of recovering base metal from a tailings dump which includes the steps 
of: 

(a) aerating a surface layer of the dump by agitating or mechanically 
loosening the surface layer; 

(b) providing conditions favourable for bacterial oxidation of sulphide minerals 



<1 ) adjusting the pH of the surface layer to a level in the range of from 
1.3 to 2,0. and 

(2) adjusting the moisture content of the surface layer to a value of 
from 16% to 20%; 

(c) allowing bacterial oxidation to take place for a controlled period; 

(d) after the controlled period removing the oxidised surface layer and adding 
water thereto to form a slurry; 

(e) separating the slurry into solids and a solution; and 

(f) recovering base metal from the solution. 

A method according to claim 1 wherein the surface layer is aerated by ploughing 
the surface layer to a depth of between 0,5 to 1 .0 metres. 

A method according to claim 1 or 2 wherein the pH is adjusted by adding 
sulphuric acid to the surface layer. 

A method according to any one of claims 1 to 3 wherein the said controlled 
period, in step (c). is at least four weeks. 
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6. 



7. 



8. 



9. 



10. 



11. 



A method according to any one of claims 1 to 4 wherein the oxidised surface 
layer is removed by at least one of the following: by mechanical means, and by 
the use of water jets. 

A method according to any one of claims 1 to 5 wherein the slurry is directed to 
at least one tank in which agitation of the slurry takes place. 

A method according to any one of claims 1 to 6 wherein base metal in sulphate 
form in solution is separated from the slurry. 

A method according to any one of claims 1 to 7 wherein step (f) is carried out 
using solvent extraction or ion exchange techniques. 

A method according to any one of claims 1 to 8 used for the recovery of copper 
from a tailings dump. 

A method according to claim 9 wherein the tailings result from the grinding of 
copper ores followed by a flotation process. 

A copper recovery process wherein copper ore is ground and then subjected to a 
flotation process which results in tailings which are transferred to a tailings pile, 
and wherein the tailings pile is subjected to the following: a surface layer of the 
pile is loosened and aerated, the pH of the surface layer is adjusted to a value in 
the range of from 1 ,3 to 2,0. the moisture content of the pile is adjusted to lie in a 
range of from 16% to 20%. and at least sulphide minerals in the surface layer are 
bacterially oxidised for a controlled period, whereafter the surface layer Is 



EI\«PFANGSZ AMENDED SHEET 



14 



- » ' % IffT100<flU!AJR 



3 



removed, mixed with water to form a slurry which is conveyed to at least one 
agitation tank and, in the tank, the slurry is separated into solids and a solution 
from which copper is extracted using solvent extraction or ion exchange 
techniques. 
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7 Maclyn House, Bordeaux 
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SOUTH AFRICA 
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THE INTERNATIONAL SEARCH REPORT 
OR THE DECLARATION 

(PCTRule 44.1) 


Date of mailing 

(day/month/year) 1 9/01/2001 


Applicant's or agent's file reference 

INT1004/MAJR 


FOR FURTHER ACTION See paragraphs 1 and 4 below 


International application No. 

PCT/ZA 00/00155 


tntemationat filing date 
(day/month/^ear) 3 1/08/2000 


Applicant 

BILLITON SA LIMITED et al . 



• 1x1 applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the Intemational Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
Intemational Search Report; however, for more details, see the notes on the accompanying sheet. 



Where? Directly to the 



Intemational Bureau of WlPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 
Fascimile No.: (41-22) 740.14.35 



For more detailed instructions, see the notes on the accompanying sheet. 

2. I I The applicant is hereby notified that no International Search Report will be established and that the declaration under 
* — ' Article 1 7(2)(a) to that effect is transmitted herewith. 

3- n regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

I I the protest together with the decision thereon has been transmitted to the intemational Bureau together with the 
' — • applicant's request to fonward the texts of both the protest and the decision thereon to the designated Offices. 

I I no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Further action(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the intemational application will be published by the Intemational Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the Intemational Bureau as provided in Rules 90bis^ and 90bi$,3, respectively, before the 
completion of the technical preparations for intemational publication. 

Within 19 months from the priority date, a demand for intemational preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not been elected in the demand or In a later etection within 19 months from the 
priority date or could not be elected because they are not bound by Chapter II. 



Name and mailing address of the Intemational Searching Authority 
European Patent Office. P.B. 5818 Patentlaan 2 
NL-2280 HV FUjswIjk 

Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 

Maria Van der Hoeven 



Form PCT/ISA/220 (July 1998) 



NOTES TO FORM PCT/rSA/220 



These Motes are intended to give the basic instructions concerning the fifing of amendments under artido 1 9 The 
Notes are based on the requtrements of the Patent Cooperation Treaty, the Regulations and the Acininistrative Instructions 
undw that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicabie. For more 
detailed mformatton, see also the PCX Appgcant's Guide, a pubtieatton of WIPO. 

in these Notes, 'Aitide-, •Rule", and -Section- refer to the provisions of the PCT. the PCT Regulations and the PCT 
Adminmtrativa Instnictions respeetivefy. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

i«*J^!*f*^i'^'!L^^* ^^11 ^^^'^^^ ;o««ved the international search report, one opportunity to amend the claims of the 
^^^^ x" ''^^"i? however be emphasized that, since all parts of the international application (claims, 

f r^^IfS?^ drawings) may be amended during the international preliminary examination proc^ife. there is usually 
?Z S,^!^ amendments of the claims under Article 1 9 except where, e.g. the applicant wants the latter to be published 
tor me purposes of provisionaJ protection or has another reason for amending the claims before intemattonal pbulication 
Furthermore, it should be emphasized that provisional protection is available in some States only. 

What parts of the International application may be amended? 

Under Aiiicle 1 9, only the claims may be amended. 

During the intern^ional phase, the dainra may also be amended (or further amended) under Article 34 before 
ttie Intem^onal Preliminary Examining Authority. The description and drawings may only be amended under 
Artde 34 kiefore the^nternational Examining Authority. 

Upon entry into the n^ional phase, all parts of the international application may be amended under Article 28 
or, wnere appiieaiNe, Article 41 . 

When? Within 2 months from the date of transmittal of the intemational search report or 1 6 months from the priority 

date, whichever time Un^t expires later, ft should be noted, however, that the amendments will be con^dered 
ashaving be^n receive^^ are received by the Intemational Bureau after the expiration of the 

^icaUe time limit but before the completion of the technical preparations for intemational publication 

Where not to file the amendmento? 

The amendments may only be fUed with the Intemational Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 



How? 



Where a demand for intemational preliminary examination has been^s filed, see below. 

Either by cancelling one or more entire datms, by adding one or more new claims or by amending the text of 
one or more of the daims as filed. 

™lSSl'IirHW^^ submitted for each sheet of the claims which, on account of an amendment or 

amendments, amers from the sfieet onginally filed. 

appean^ on a replacement sheet must be numbered in Arabic numerals. Where a daim is 
S "2^ of the other claims is required. In all cases where daims are renumbered, they must 

be renumbered consecutively (Ac^inistrative Instnictions. Section 205(b)). 

The amendments must bo made In the language in which the International application Is to be published. 

What documents must/may accompany tlie amendmenU? 
Letter (SecUon 205(b)): 

The amendments must tie submitted with a letter. 

IJlIfr.'^''^'I2l^S'"**^ intemational appficaUon and the amended daims. It should not be 

confused wdh the Statement under Article 1 9(1)- (see below, under 'Statement under Artide 19{1)^. 

iIIJLlSfto.IL"f«S!li2iS^^^^^ '*''.r?"^\"* ^ "^"^"^ Wllcant However, If the language of the 

^^^^^.IS!:^^ ^ "'•'^ '-"S-^o o, the InterStlonal appllcaUon 
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The letter must indicate the differences between the claims as filed and the claims as amended It must in 
^cular, incScate, in connection with each claim appeahng in the international application (it being underatood 
that idenbeal mdications concerning several claims may be 0rouped),whether 

(i) the claim is unchanged; 

(li) the claim is cancelled; 

(iii) the claim is new; 

(iv) the claim replaces one or more claims as filed; 

(v) the claim is the resutt of the division of a claim as filed. 

The following examples iUustrate the manner In which amendmento must be explained In the 

ecoompanytng letter: 

1 . [Where onoinafly there were 48 claims and after amendment of some claims there are 511- 

Vi^' ^' *° ^ replaced by amended claims bearing the same nLmbeiB; 

claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. [Where originajly there were 1 5 claims and after amendment of aU claims there are 1 1 1 
Clams 1 to 1 5 replaced by amended claims 1 to 1 1 

3. (Where originally there were 1 4 claims and the amendments consist in cancelUng some claims and in adding 
new claims J I * 
•Claims 1 to 6 and 14 unchanged; claims 7 to 13 canoened; new claims 15. 16 and 17 added ' or 

Claims 7 to 1 3 cancelled; new claims 1 5, 1 6 and 1 7 added; all other claims unchained." 

4. (Where various kinds of amendments are mads]: 

ufwhanged; claims 1 1 to 13. 18 and 19 canceUed; claims 14. 15 and 16 replaced by amended 
daim 1 4, claim 1 7 subdivided mto amended claims 15, 1 6 and 1 7; new claims 20 and 21 added.* 

"Statement under article 19(1)" (Rule 46.4) 

The aniendmer^s may be ac<»mpanied by a statement explaining the amendments and indicating any impact 
X^de^igoT ^ °" description and the drawings (which cannot be amended under 

The statement will be published with the international appGcation and the amended dakns. 
It must be In the language in which the Intemattonal appplieation Is to be puMlahed. 
It must be brief, not exceeding 500 words if in English or if b^anslated into EngUsh. 

l"fiS21lS*irj^rl!S^ '^^"^ '^"^ indicating the cSfferences between the claims 

^WofS^ amended. Itmust be filed on a separate sheet and must be identified as such by a heading, 
preferably by using the words 'Statement under Article 1 9(1 )." 

Lrin*^* i^th^"r^^rt'^te^*"^ comments on the international seareh report or the relevance of citations 
^^Jli ^ J^ni citations, relevant to a given daim. contained in the international search 

report may be made only in connection with an amendment of that claim. 



Consequence If a demand for International preliminary examination has already been filed 



h;^*iS^iLTb^nl"uh!^^ ""T^*^ Artide 19. a demand for international preliminary examination 

iZm^^^^SJ.^^^^ applujant must preferably, at the same time of filing the amendments with the 



Consequence with regard to translation of the mtematlonal appllcaUon for entry Into the national phase 

'S^f^^^^l^f^l^A^^ *^ "P°" ^ P*'^^' « translation of the 

daiTO as amended under Artide 19 may have to be furnished to the designated/eleded Offices instead of ^ 
m addition to. the translation of the daims as filed. «»»gn«ewwewBa wmces, nsiead of, or 

^^urther details on the requirements of each designated/elected Offioe, see Volume il of the POT Appltcant'a 
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Applicant's or agenfs file reference 
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FOR FURTHER ^ Notification of Transmittal of International Search Report 
A (Form PCT/ISA/220) as well as. where applicable, item 5 below. 
ACTION 


International application No. 
PCT/ZA 00/00155 


International filing date (day/month/year) 

31/08/2000 


(Earliest) Priority Date (day/month/year) 

01/09/1999 


Applicant " 

BILLITON SA LIMITED et al . 

— _ _! 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the aDDlicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets 

It is also accompanied by a copy of each prior art document cited in this report 



2. 
3. 



Basis of the report 

a. yVith regard to the language, the International search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

[]]] the intematlonai search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. \Afith regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was earned out on the basis of the sequence listing : 

I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I 1 furnished subsequently to this Authority in computer readble form. 

Q the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been furnished. 

Q the statement that the information recorded in computer readable fomi is identical to the written sequence listing has been 
furnished 
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